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$6tC7 u-A<fc 9 fe)fii*«K««>*^7 u-acc^W 

t>*m^x myitis, fft©d>tt< ocDif^^u- 

F;i/>^>-#©«T-fbfii<fc. ^cd^u-atcd;*^ 10 
^^-rf-*flF-«Hb#5£, 

FJl//S^-*(D*^fbffi£. *2©3-F^?^i* 

l tttt r £ c £ *«hs £ t £ Htttgt i iaigo^ 

h^/S^y-^^feflUsRUfcai ©=i- F^^ 
#*JBt>T*HbU fl&©4>fc< ifc— ^<D1^^7l/- 30 

AtBSft7l/-At©^^^ FJW^y-^oM-T-fb 

;W^y-#*85nU U-ACDX-^ F^ 

ji - * ilW e«7nffl £ S < "f 4 <t 5 «:* 

2©3- F^y ^iaiR-raciisai-ra*^^ 
-*-*ra#{b#5S. 

?2©^tt< £fc— B^fb^vhS^JBK: 
tt> V- A<DX-^ FA^^-^-*ifflB2ffl 

F^^y-^*^«>«J5KU/c* l-(D=i- F^v 50 



^£ffli*TfiTfbU « : HbS©^3l*JB«:ffltta«l© 

£^JSM ^ y - jr flF#fb#St 
[0 00 1 ] 

[SlgLL<D*iJffl#if] ^HittS^m-^Srfit^v F U 
-F, Wc8kb/s«T<0bT^ FU- F rifffqWcfa 

mt-?z> trnzic «r ^ fc» ^ y - * 

[0 00 2] 

[^3fe©&fi5] *^m#* 8kb/s &T<Di&^ e v F 
U^h-Cflf^tf^^iUttt M. Sch 

roeder and B. AtalfttCj:^" Cod 
e-excited linear predicti 
on : Hi gh quality speech at 

very low bit rates" (Pro 
c. ICASSP, pp. 93 7 -940, 1 9 8 5 
m tmUtcmJC (XKl) ^Kleij nfi&fCcfc 
4" Improved speech quality 

and efficient vector qua 
ntizationin SELP" (Proc. IC 
ASSP, pp. 1 5 5- 1 5 8, 1 9 8 84£)£iilb 
tcWfZ: (£«2) ^CfBi8<**VCl>SCE LP (Cod 
e E_x cited LP C Coding) ^S^fcl 
fehr^S. cWStli, SsraMMBtt, *WPt© 
F^tt^T^^^ FJW^^y-^*^ U-A 
« (m«2 0ms) 5^^^ 

frjs©w^M-*i©R^«**«'Wb"r*<fc^cc— 

[0 00 3] CELPjattt, ^{7)X-^ F;l^^ 
^ - 4? i h T B L P C # W ^ <t 0 L P C v * - 

iiiUTij, a^/7-5a j Hb^ffli^ft"c*5 f J, i o 

X©LPC«»ti : f<tf4©«C7U-A30 34t'-; 
F < 1 . 7 kb/s ) g|g©b:y F»*i£*T*0, tr 



3 

^-$*<t<3«l*KjK:«^tra*ffitb'C, Mor i 
y aJStetCJ:-^ Transform coding 
of speech using a weighte 
d vector quantizer." 4g§U/cl& 
XdEEE J. Sel. Areas, Commu 
n. , pp. 425-43 1. 1 98 8^) (Xtt3 ) 
WciattShfc-^ FJl/-*a^«^bffi&£#JI*3 

nr^s*** tr* hisoe^ 

[0 0 0 4] 

Of? U-Ag£fi< ^-^ ^ F ;KDB5IWW^b* 

ra*fbbTfcWfc«**tt^**SF'*^"-* 

[0006] 

[iWB*»«-r-5fc«>C!>*«] m©$HW>fR*'^-* 

r/sr^&ffl^TM^fbU ffi©il>&< it— 
-A©X^4> F;W^ SBE^U-ATO^^ 

^ F;l^^-£<Dfi^{bfiI4, »2®3-F^'?^ 

[0007] a2CD*i8©*^7-rf-4'W^k*s; 

<D*-Y'?y#<D'J>r*< 4fc— *tC*5C>T. S^HbS© 
X^>? hjU^^y-^cDS^bffli, a^O^U-AT 

cdx-^ f ^ biii* »2©3-K^ 
v ^ i^ffl^Tfi-T-fbbra^tM^^mriBS^b^ 

[0 00 8 ] ^scD^co^^^^-^^^b^S; 

4. mitt?? U-A<D4>&< 4 fc— oCCO^TfTiE^ 



3) ^Pa^P5-6 1 9 9 

4 

)W? * - % Sr^toWflEl/ fc» l ©ri F :/ * 
rS^fbU (&©*!>*< 4fe— o©-*:/? U-A-CtJ^ 
U-A"C©X^ F>>W^^*-£©S^fb{I4j8^ 

£ 4 mfiBttTcfii 4 ©»s*/h 5<-r^<fc^cc®2con- 
10 [0 00 9 ] »4<D*K© : &^<7^-^flF-^b^rs: 
©n-F:/v#©5>Sr< 4 4)— -ftttCte^T. m^it^<o 

itwaaTcfflt ©r*«* tatt-^? u - aw**: k> 
[ooio] sscosKcos^^^-^w-^b^a; 

20 —Acfc 0 fcJSl>tt»ffl©-*^? l/-AK»«f4*S 
4, SJIB*^^ U-A©il>&< 4&— ofcotvclJIBW 
^{i^C^UTX^ FJW^>-**^8W£tf>&*i*: 
#»;KW3Rtf>4*&4* -ocd-^^^U-ACDX^^ h 

XM^fit L . M^HbS©^* t > Wcffl»«K©1RtiB* ffi 

30 f ju^' ^ > - * t m mwtm t (ommmti zmm-v ? ? 

[0 0 1 1 ] 

[fEflJ] ^Hjec^^^^^^-^^^b^cD^ffl 
3&y f »4©*?S©^ffl«:. H4l*»5©»?B©ffiM% 

40 [0012] A*Ufc*^(t#**»5E«>6*ifc^HIfi 
©7 u-A (WAtf3 0-4 0ms) tC^fflU ^^>tc 

Zf7is-A (WM5-8ms) ^fiJU, ^U-AP^ 
tt, 7U-AM4 0ms. ^U-Ag^8msi 
[0013] StTJiC^ 1 ©ffeWOffifflCCOl^a 1 ^ffl 

so t^rW^o 



(4) 



5-6199 



[0 0 1 4 ] — t?fl<bLT, l/-AtCOC»tL 

T-l 0 0*»6>A*U USOK ®1f^U-Atcol» 
ORaMfc*"^ FiW^-rf-**:*^ 1 0 5/P6JHWCA 

F;V*t (LSP) ^^^-^*fflt*rBi?8*?T^. 
LSP<D^#WaH-ffffi«, fWft^US" Quan 
tizerdesign in LSP speech 
analysis-synthesis, M iglb/c 
itdEEE J. Sel. Areas Commu 
n. , pp. 425-431, 1 9 8 8¥) CSOtU ) 

•^120 (»1©3 - F:/? £0 ^ffl^r, A^Lfr* 
Di«^<LSP (i) -LSP' j (i) } 2 

[0016] CCTOLSP ( i ) &At)Ltc i ^Cg© 
LSP«^to PttLSP©/X»t*5. LSP' 

(i ) W3 - F^v f aWt* j f - K^^ 
■C**), j = 1 ~2 fl (B«3- F^^^CDt^^ h«) 

-e&&„ ( i ) s*«^Nb-rs=j - b)v&ffla+< 20 

[0 0 1 7] t*!B^ FJlJfrHbfflJl 3 0», *<9b)V 

a^bspi i ocdui^- f-^ b^t. ccomt)^- 

F^ FiU^ 1 ? \s-AMMZ-&X'mc 1 7 U-A®*^ 



tfLinde, Buzo, G r a yRGCcfc 4" A n a 
Igorithm for vector quant 
ization design" tM btc^^C ( I E E 
E Trans. Commun. , pp. 8 4-95, 
1 9 80) CfciKS) **#flrc*6. n-F^^F^ 

10 AS, CCrttLSP02IRiEi*fl»4 > LSPCD2fg 

( 1 ) sS-cJM.fcti*. 

[0015] 

( i ) 



SK©*^ F;W<^y ^©S^fbffiiSA^Ti"*. 

3-F^?^140 O- F>^^2) *flH>"C* 
1 0 5 J:DA»U/c1f^ U-ACD. <2), »OLS 

F;l/Ai ZD"?? U-AStCjSJJWa. 
[0018] 
C»23 



nl=^JT.SPt) -LSP' n-l ( i) -Aj- (1-Aj) LSP* n d ) > 2 
fc*£LJ=l-2 BB 



[0019] (2) SC*C*5t»T, LS P 1 ( i ) frSflH 
If^^U-A-CCDA^© i &S©LS Pc LSP' 

„ . t (i), lsp' „ <i)«, ^m^u- 
■T^bffi F^HtHbSn i ooa^ffl) A 

LSP' n 1 ( i ) = 

LSP' „., ( i ) • Ai 



( 2 ) 

30* F^F;l/T?*4. liB^* F;ldtHb»l 3 0«\ 
(2) 3Ct«/Wb-rS*BI«»=i-F-^^ hJV**^7 
U-ACD, ® % <3>&t*tUT5jc&>, (3) ^CcJr^lfT'^ 
u— AtcfcWi^^^. F;W^^-££fg7uL<ffi- : F 1 5 

[0 02 0 ] 



- ( 1 -A, ) 
^ [0 02 1] 
[«3] 



LSP' (i) (3) 



#40 



D=^:[LSP n (i) "LSP' n-l (1) ;Aj- M-Aj) LSP 1 „(i)] 2 



( 4 ) 



[0 02 2 ] CCt*n(i7U-Ai^ ktthU--> 

[0023]*^ m2<omM<oim^^xmo<m 

[0 024] ;UST-ibni5 1 1 0«. a-F:/** 



50 



12 0 (SH <D:n- K^'v 40 ^fflUt ( 1 ) SCOffiT 
<bgO>jNS^«fc«S«JR (MIS) ©3- K*** V)V 

*ai*r*. jwc «jBMa©&^o3- f^^ f^cc 
*tur, fflra^Hu^Hban 3o«. »H«tt=>- 



(5) 1SHPP5-6 1 9 9 

7 S 

a- F^ h;l/(Dffl-&1*OS^CC*tOT, lfi»1f U [0 0 2 5] 

-AK*>/c9 (5) S©JR»S*lt»U 3R«S«:*'b* [»4 ] 

Dk=^^tLSP' (i)-LSP' n-i (i) • Aj — ( I — A j ) LSP* n * ( 1 ) > 2 

(k=l— M) 

< 5 ) 



[0 0 2 6 ] CCX\ LSP' n k ( i ) ttfltl ©3- 
F7***>e>«WS*ifck#§ (k = l^M) ©f^ffir 

[0 0 2 7 ] ^tC»3©»W©f^cr?^rH3*ffll» 

[ 0 0 2 8 ] m 1 3%&<D7 U- A 

0^^^ Fjws^jrf-#©»^ttl£»*©7 U~-A© 

6nfctBIHffitC<fc»3fflraUT*^7U-A®, <3>© 

LSP' 1 ( i ) = 

a 1 LSP' n - i ( i > + (1 

ccr, LSP' 1 (l) Btt»WBItcJ:*)«7cbfti* ★ 
u-Aro^s»6n/ci«iH«»"e*4. 

[0 03 1 ] HHM^* h AJHF-fbSB 1 3 5 tMHIffift 

n-F^^l 4 5 (»2©r3- F^vf) *J?H>T, ★ 



^tc^2(D3- F^^^*jlJR"r*CiCC*4 B 
[ 0 0 2 9 ] ^31£*>1>T, ffiffiUl 1 5tt. 17 1/- 

T-fbSiH 1 OCDtH^lfB (3l£©7 u-A©*"^ h;l^< 

tc^T*. cent -Wilt, (6) 5»cj:DBaMi 
H CC J: 0 fiS T £ *> 0) £ -T 4 . 
[0 03 0] 



-a 1 ) LSP' „ ( i ) (6) 
^<DR**#*«'Mtr 4 i 5 fc. *^^7 Aff CC 

[0 03 2] 
[»5] 



)=^CLSP'n(i)-LSP' 1 (i)LSP' n-l < i ) • A j- ( 1-Aj ) LSP' n ( i ) 3 2 



( 7 ) 



[0 03 3 ] ^Lt (8) SK<fc9, 1f^7U-A©. iSt 

LSP* ' 1 ( i ) =LSP' 1 ( i ) 
-Ai ) LSP' n ( i ) 

[0 03 5 ] F^M^fbSBl 1 0tt v n-F^** 
1 2 0 (»l©:a- F:/? 4?) fcfljivr ( 1 ) ^©fiT- 
^©/hSL>JBK:a»«BI (M«K> ©=i- f*<* F;u 40 
ittWrr*. *CC, IBBaSHOS^Oa-F^^ FJVtc 
*tur, ffiftBSBi 1 SteAs^-ctilHU 3 liB^ 

D^i:aspi (i) -lsp' ' 'kin 



[0 0 3 7 ] CCT\ LSP* ' 1 k ( i ) ttSn<D3 
- F:/*£*>6ffll/?<S*ifckSB <k=l-M) (Dim 
Zffl^xmTvUtc 1 If 7? i/-AOLSPr*S. 

[0 0 3 8 ] »l*>6»4©aW<Dffiffl(DWI'C«, £T 
©■y-^U-ACCStLT^jKDtfilfflffia^- F7*7^^ 50 



[0 0 3 4] 

+ L S P' n . i ( i ) • Ai + ( 1 

(8) 

1 4 5 <ffl2©=i- Y7v 2) *JBl>"C % (7) 5£©S 
-WbS**'Wb-r4 3-F^^ F^4ffl*-T*. 
M«SH©:a- F"<# F;i/©i|fl^*©&*cc*fLT, 
(DSa^^U-AtctoteSJSSSiBtffl/, JSS^£ 
ft/JMfc-rsa 1 ©3- F:/^<h»2©=i- F:7»;#© 

[0 03 6] 
[»6 J 

> 2 <k=l~M) ( 9 ) 



(6) 



1#P¥5 -6 1 9 9 



10 



[0 04 0] &tc. ^ F^m^Hbsm*. nwo'** 

[0 04 2] F^S^fbSiH 8 0"C«, 
^12 0 F:/?£) *fflC»r ( 1 ) 5£<Dfi 

■=Hk»E)/h3t»«K:tBBaHi <M«BI> con- F-^ F **> 



* Jl^ttfctrT*. -Xtc* «»fflH©£*<Z>:a- F^£ FJU 

cc2*lt, ?aragp i i 5cc*jc^W^«fli:3»*Biffl*ffli^ 
•ciiBPJffiaftifi*. (6) 5&csei\ ® % e, 

U-AtDLSP^ffiTClT & e JR9I£ftm911 6 0 TB, 

do) izommmzitwrzo 

[0 04 3 ] 
[«7] 



D^^^fLSP 1 (i) -LSP' > a U-l-M) ( 



1 0 ) 



[0 044] miSffl 1 6 5 TB, (10) sSSTft/Mfc-i" 
5a-H^ F^*SS?Ov ^ F^iT-fbB&OfiaBB 

[0 045] ±8B»i?8CC*jC^, h frm&t&rC 
[0 046 ] 

[0 04 7 ] H5K*jl»r, 0 O^^M 

#*A*U 1 7 (MA«4 0ms) ©f ?i 

^•^r^^'j 4 1 occttifrrs. 

[0 048 ] 1^^^ U-A#£fl[II3§4 20tt, V \s- A 30 
(D^fi^^r^^^^n/c^^^ U-A (0J2.tf8m 
s) CC#S0T&o 

[0 04 9 ] LPC##t08S4 3 0B, 4>tt<±fc— 3 
<D1?Zf7 U-Aftg (01*.tfl22©®* (2), ®, <£>$>%> 
t>B®, ®. ®* ®, ®#><2>t^B®, ©*SC»tt®s ® 

JflCDL P C »*f * 6 *> C «>3£«> htilcim. P 

[0 05 0 ] L S Pa^t@Sg4 4 0 B, -r><D^V 

[0 05 1 ] *!Blc, » 1 <D#S9ifc:*sttS L S PST-fb 

[0052] H6ic*si*-c, A**H7-5 ooipw?? 

L^-A@©LSP^7y-^?:AM^ SI®* 
©, ®it^^ u-ACeoUT^tfj/cX^ hJl/^*^y - 

5 0 5/p6WW:A*L/, ^^7^t'J 5 0 6 50 



[0 0 5 3 ] +<2 FJMFHblSBS 1 0B, =2- F:7* 
^5 20«:ffll^ s A#OfcLSP^-*~#*:JH*n<D 
*SCC*9^# F^J^Hb-T*. 3-^?^520 

b, H/-^>y^i©Lsp^7y-^j^ffl 
cj-c^ft^gL-citJsE-rao ^ h^s^biasss 1 o 
b, ( i ) sc**/Wb-ri3- f^ fjv**bibi^^ f 

JVfi-^bBP5 3 0<!:^5 5 5^«o 
[0 05 4] ffiffl^t? F^^HbHBS 3 0 B, F 
^■^HbUHS 1 0<Dtt*?:3- h'^P hfcb. SI5£@B 

5 4 5{C«ta 1 7 U-AlitO^^^ h;WS^y-tSf© 
*^Hb«i*A*-r*. I*m«tt3-F^y^5 40t 
fc%lr^777>* , J 5 o G^m^titcV-^y u- 
A®, ®, ®CDLSP^J^ffl^L.T«7C-r^o ~3>£ 
0, <2)*«:J:f5, ««IH«»3-F^5'Fii'K:J:S 

F-^^F^Ai *1f U-A&tC3MtRLT (3 ) 31 6C 
J: <9 LS P^j*-**ffl7cU /^7r^*y535 

[0 05 5] »Wlff«3- £ 5 40<Dffimmk 
Bv FU-->^JBLSP«#«:jEtt,'C % (4) 

[0 0 5 6] ^XCC ^(D^fcfctfSLSP^Hbia 
ffi4 4 0©»J5E*H7«rfflt^|»W-ra, Ml^C^X 

06 COS-^^OfcfltfiRfiSRBHe <bP«l©Sijf^ 

[0 05 7] H7tctjl>T, F;^S^bH18§6 0 0 
B, 3-F^^5 2 0 (*1©3-F^v^> 

r ( 1 > ^(omj-itmon^^m^m®^ (m«h> 

©=j-F^^^F*ffl*0. «»»W0I»6 1 O^tStt 
fS ( M-^^ F^ST-{b[HSS6 1 5tt, fflmttoMWi 
6 1 0 3^6S«ffl«:A*U. S6tCiB®lHlK54 5*p€> 
1 7 U-Ail^cDLSP©^^ F^MT-fbffl^A^Uv 

SPW^^ F^STfb-T^. tfflra^ F^M^btc 
«liPJ»a=i - F ^ v ^540 (» 2 ©n - f ^ ^ ^ ) 



n 

ftJBl»T, (2) SCOJt^tffitfk'JMfcfS^- K^* 
hA'iatfrr*. jR«Sft»l§]K6 2 0'CB, S^w: 
(5) a&D*8ffi«t»rS. (5)*CttfcO 
TL = 3tn, iHR@SS6 2 JRMi&ft'Mb 
K^^^i»2©3 - F^?#<Z>=>- F 

5 5 3tP6W*f4. 5BBB»5 4 5I*. H54if:/:7U- 
At'OL S PGDS^ftffi* 1 7 U-AiiiiS^o 

[0 0 5 8 ] Iff 3 ©SWCfctf SLS PST^E 

06 <D«*f*tt Lfc«J5Rfi*BEI6 £|g«©»rf'P 

[0 0 5 9 ] H8CC:fcor, f«PJlHlB86 3 Ott, il^H 
S§5 4 5<£>tttt<il <»*©:7U~A<Z>LSP<D^ V )\> 
M^bfii) <b, HidFHbEIBS 1 Ocotfttfii (31 

r, *6^D«>S«>6*ifc»IB*aS«:j:?)&-9-^L'-- 

ft^nto^ccw- mtLx, (6) scc<ksia 
[0060] mm^z h)vm=Ht&e s 5 b. mmmm 

(7) a©«»«***Mb-r*J:5«:. t^i/-A 

^^r^^'J 5 3 5CC«|ftOA:atC, 4fir?-5 5 5^6 

[0 06 1 ] J15S0SS54 5B, SI 4*:/ 7 U-A<DL 

5 PCDST-fbfii^ 1 7 U-ASlS^-li'^o 

[0 0 6 2 ] *CC, *4©»9iec*y»SLSP« J HtH 

K4 4o©«ifl6*ia9*fflciTift?H'ra. H9tc*$t» 

[0 06 3 ] H9«C:bt*T % h;l/S^b@8§6 0 0 
B> a-K^^5 2 0 (»l©=i-F^7^) 
r < 1 ) *OJt^HbS0^3i»IB«:*tt«a <M«H) 
©a-F^F^StMjU ««WSWEIB6 1 0*c«|« 

@?S6 3 OtCteorfBRSU 3 ffi&a^ MUST- 
fb@B6 3 5fc*sC>T, »IB»»3-F^'?*6 4 5 
(9(2<0=i-F^!7^> (7) sswarHts 

B6 2 0-CB, M8»D«li©#*K:S*L>T\ ( 9 > 
©JRBffiftttWi"*. CCrttL=3if5. «REIK 

6 2 5B, **ffi**/Wtr4»ia>3-F^9^i» 

2©=3- F^v F-^^ c 

(DiSCOLSPJSrffiTcOr^-y ^T^-tU 5 3 5 *C«Mfi 
LfefftKWJ^S 5 5*>6U;trrS. iBBR5 4 5tt. 
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[0 06 4] »IB«»=»- *B8»«»D*^7 
U-A»«:«jBa«IB»«3- F^^ ^SrfflWtS 

K^-y ^(DffJEKffiti, #RB, C. Tsaoft6tC 
i-2) M Matr ix quantizer des ig 
10 n for LPC speech us ingthe 
general i zed Lloyd algor i 
thm, " tmbtcm^C (IEEE Trans. AS 
SP, pp. 5 37 -54 5, 1 9 8 5?) C»K6 > 

[0 0 6 5] }W»»3-K^^©ffl, 

[0 0 6 6 ] a/c, h;l*Hb6IWB, iSftlCD^^ 
20 [0 0 6 7] ffl 5 ©WJBCCfctt ^LS PM^bH 

gg4 4 o <DHteR*ia i o zm^rmw-? aiotct 
or, S6 tra— ©##*ttufc«jffiEJRB, 06<biHj 

[0 0 6 8 ] m 1 OtCfcor, h;US^{blB]SS6 o 
0B, 3-F^^5 2 0 (»1©3-F^^)*ffl 

or ( i ) asoa^HtscD^si^JBccffijRaa <m« 

SI) 03-F<^h^ttl^l, «*S»»1I1B6 10K 

tttt-r*. ti^[Hi3S6 3 o b, a«t«a©s^©=i"- k 

HUcttur, »BWUa*ffi^ (6) 35tcS£i^ 
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